Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 06-258868 



(43)Date of publication of application : 16.09.1994 









(51)lnt.CI. 


G03G 9/087 






(21 Application number : 03-220982 


(71) Applicant : 


SANYO CHEM IND LTD 


(22)Date of filing: 05.08.1991 


(72)lnventor : 


HAYAKAWA NAOKI 



(54) RESIN COMPOSITION FOR ELECTROPHOTOGRAPHIC TONER AND ITS MANUFACTURE 
(57)Abstract: 

PURPOSE: To provide the resin composition for the 
electrophotographic toner having both functions of a binder and 
a mold-releasing agent and enlarging a fixing temperature range 
and preventing troubles, such as void spots, at the time of ^ fl - 
successive copying cycles. D . s . 
CONSTITUTION: The electrophotographic toner resin composition ^ 

comprises a polypropylenic resin (1), a graft polymer (2) prepared '.P? ^ ^ 1700 

by grafting styrenic or styrene-(meth)acrylic polymer chains to 
the resin (1), and a styrene-(meth) acrylic resin (3). This resin 

composition has a temperature(TP) indicating an endothermic peak between 139-160° C measured 
by the melting heat measurement method of DSC and a ratio of an endothermic peak height H2 at a 
temperature lower than TP by 10° C to the endothermic peak height H1 at TP (H2/H1) of 0.6-1.5, 
and the resin (1) is dispersed with an average particle diameter or 0.05-5 p/m. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]Consist of following (1), (2), and (3), and it has an endothermic peak among 135-160 ** by 
heat-of-fusion measurement using DSC, When setting to H1 height of an endothermic at temperature 
(TP) which shows this endothermic peak and setting height of an endothermic at a temperature low 
10 ** to H2 from (TP), A resin composition for electro photography toners which H2/H1 is 0.6-1.5, and 
is characterized by distributing in the state where (1) is the mean particle diameter of 0.05-5.0micro. 
(1) A graft polymer (3) which has the structure in which a styrene system polymer chain or a styrene 
(meta) acrylic polymer chain carried out the graft to; softening temperature 135- 160 ** 
polypropylene regin (2); (1); styrene (meta) acrylic resin [Claim 2]Under existence of a peroxide 
system initiator (4), to a polypropylene regin (1) of 135-160 ** of softening temperatures. The graft 
polymerization of other vinyl monomers (C) is carried out by styrene system monomer (A) 
independence or styrene system monomer (A), an acrylic system monomer (B), and necessity, A 
manufacturing method of a resin composition for electro photography toners mixing (1) and styrene 
(meta) acrylic resin to this, and obtaining the constituent according to claim 1. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2/*** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a resin composition for electro photography toners, 
and a manufacturing method for the same. In detail, it is a binder for toners, and a constituent which 
has a function of a release agent, and is related with a resin composition for electro photography 
toners which gives wide fixing temperature width to a toner, and does not have troubles at the time 
of the continuation copy of a toner, such as generating of a white omission, and an image 
concentration fall, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]ln electro photography, the method which uses a heating roller for the 
picture visualized with the toner being established is adopted widely. In this method, it is low that 
fixing temperature width is wide (it abbreviates to MF below), i.e., fixing lower limit temperature, and 
its high thing is [ the temperature (it omits the following HO) from which the offset to a heat roll 
arises ] desirable. 

[0003]The method of adding polyolefine as a release agent (offset inhibitor) with a binder 
conventionally at the time of toner production, in order to fill such performance, The method of using 
polyolefine and the graft copolymer obtained from a vinyl monomer as a binder and release agent, 
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► 11 

etc. are proposed (for example, JP,58-58664,B, JP,63-46414,B). 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in the method of adding polyolefine with a 
binder at the time of toner production. Distribution of the polyolefine in a toner is not enough and 
the mobility of a toner worsens, When a continuation copy is made, there is a problem of generating 
troubles, such as generating of a white omission and a fall of image concentration, when polyolefine 
and the graft copolymer obtained from a vinyl monomer are used, sufficient release effect is not 
acquired but there is a problem that fixing temperature width becomes narrow. 
[0005] 

[Means for Solving the Problem]This invention persons reached this invention, as a result of inquiring 
wholeheartedly in order to obtain a resin composition for electro photography toners which can be 
made into a toner which does not generate troubles, such as generating of a white omission, and a 
fall of image concentration, even if fixing temperature width performs a continuation copy widely. 
[0006]Namely, this invention Consist of following (1), (2), and (3), and it has an endothermic peak 
among 135-160 ** by heat-of-fusion measurement using DSC, When setting to H1 height of an 
endothermic at temperature (TP) which shows this endothermic peak and setting height of an 
endothermic at a temperature low 10 ** to H2 from (TP), Under resin composition for electro 
photography toners; which H2/H1 is 0.6-1.5, and is characterized by distributing in the state where (1) 
is the mean particle diameter 0.05-5.0micro, and existence of a peroxide system initiator (4), The graft 
polymerization of other vinyl monomers (C) is carried out to following (1) by styrene system 
monomer (A) independence or styrene system monomer (A), an acrylic system monomer (B), and 
necessity, It is a manufacturing method of a resin composition for electro photography toners mixing 
(1) and styrene (meta) acrylic resin to this, and obtaining the constituent according to claim 1. 
(1); a graft polymer which has the structure in which a styrene system polymer chain or a styrene 
(meta) acrylic polymer chain carried out the graft to the softening temperature 135 - 160 ** 
polypropylene regin (2); (1). 

(3); styrene (meta) acrylic resin [0007]ln this invention, 135 ** - 160 ** of softening temperatures of a 
polypropylene system release agent (1) are usually 140 ** - 155 ** preferably. Release effect with it is 
not acquired. [ the mobility of a toner bad / softening temperature / at less than 1 35 ** and ] [ 
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sufficient in a thing higher than 160 ** ] (1) can be obtained by carrying out heat degradation of the 
amount polypropylene regin of polymers at 300-450 ** etc. 

[0008]When a styrene (meta) acrylic polymer chain is in this polymer (2) in this invention, this polymer 
chain makes other vinyl system monomers (C) a constituent by styrene system monomer (A), an 
acrylic system monomer (meta) (B), and necessity. 

[0009]As a styrene system monomer (A), styrene, alkyl styrene (for example, alpha-methylstyrene, p- 
methylstyrene, etc.), these two or more sorts of concomitant use, etc. are mentioned. A thing 
desirable [ among these ] is styrene. 

[0010](Meta) As an acrylic system monomer (B), Methyl (meta) acrylate, ethyl (meta) acrylate, butyl 
(meta) acrylate, 2-ethylhexyl (meta) acrylate, lauryl (meta) acrylate, a carbon number of alkyl groups, 
such as stearyl (meta-) acrylate, ~ alkyl (meta-) acrylate [ of 1-18]; - hydroxylethyl (meta-) acrylate. 
Hydroxyl content (meta) acrylate, such as hydroxypropyl (meta) acrylate; Dimethylaminoethyl (meta) 
acrylate, amino group content (meta-) acrylate I such as diethylaminoethyl (meta-) acrylate, ]; -- 
nitrile group content (meta-) acrylic compound [, such as acrylonitrile, ]; (meta-) -- acrylic acid, these 
two or more sorts of concomitant use, etc. can be mentioned. Things desirable [ among these ] are 
methyl (meta) acrylate, ethyl (meta) acrylate, butyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, 
acrylic acid (meta), and two or more sorts of these concomitant use. 

[001 1]As other vinyl monomers (C) which serve as a constituent as occasion demands, vinyl ester, an 
aliphatic hydrocarbon system vinyl monomer, polyfunctional monomer that has at least two double 
bonds, etc. are raised. Vinyl acetate and vinyl propionate are mentioned as vinyl ester, and butadiene 
etc. are mentioned as an aliphatic hydrocarbon system vinyl monomer. As polyfunctional monomer, 
aliphatic series system polyfunctional monomer, such as aromatic system polyfunctional monomer, 
such as divinylbenzene and divinyltoluene, ethylene glycol diacrylate, 1,6-hexanediol diacrylate, can 
be mentioned. 

[001 2]Based on weight of a styrene (meta) acrylic polymer chain, a styrene system monomer (A) 
quantity of each ingredient which constitutes a styrene (meta) acrylic polymer chain usually 50 % of 
the weight - less than 100 % of the weight, an acrylic system monomer (meta-) (B) usually exceeds 0 
preferably 70 % of the weight - less than 100% of the weight - 50% of the weight, 0 is exceeded 
preferably and other vinyl system monomers (C) are 0 to 5 % of the weight preferably zero to 10% of 
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the weight -30% of the weight. On the other hand, in the case of a styrene system polymer chain, (A) 
is 95 to 1 00 % of the weight preferably 90 to 1 00% of the weight, and (C) is 0 to 5 % of the weight 
preferably zero to 10% of the weight. 

[0013]Quantity of a polypropylene regin (1) which constitutes (2) is 1.0 to 20 % of the weight 
preferably 0.5 to 30% of the weight based on weight of (2). 

[0014]Styrene (meta) acrylic resin (3) makes other same vinyl monomers (C) a constituent by the same 
styrene system monomer (A) as the above, same (meta) acrylic system monomer (B), and necessity. 
[001 5] Based on weight of (3), a styrene system monomer (A) quantity of each ingredient which 
constitutes (3) usually 50 to 95 % of the weight, 10 to 40 % of the weight and other vinyl system 
monomer are 60 to 90 % of the weight, and an acrylic system monomer (meta) (B) is usually 0 to 5 % 
of the weight zero to 10% of the weight five to 50% of the weight preferably. 
[0016]Although a resin composition that a polypropylene regin (1) is only distributed by styrene 
(meta) acrylic resin, such as (3), has an endothermic peak among 135-160 ** by heat-of-fusion 
measurement by DSC, When (1) is more nearly roughly than 5.0 micro distributing with mean particle 
diameter and it makes it a toner, mobility generates troubles, such as a white omission, bad. 
[0017]On the other hand, a resin composition that a graft polymer (2) is distributed by styrene (meta) 
acrylic resin, such as (3), Although 125-150 ** lower about 10 ** than a case where a polypropylene 
regin (1) is only distributed by styrene (meta) acrylic resin has an endothermic peak by measurement 
of the heat of fusion by DSC, When a polypropylene regin (1) which constitutes (2) is distributing at 
less than 0.05micro with mean particle diameter and makes it a toner, sufficient **** effect is not 
acquired. 

[001 8]A resin composition for electro photography toners which can be made into a toner which does 
not generate troubles, such as generating of a white omission, and a fall of image concentration, even 
if fixing temperature width made into the purpose of this invention performs a continuation copy 
widely, A weight ratio of a polypropylene regin which constitutes a graft polymer (2) to a 
polypropylene regin (1) is adjusted, When there is an endothermic peak between not less than 135 ** 
and 160 ** or less by heat-of-fusion measurement by DSC, and setting to TP temperature which 
shows an endothermic peak, setting endothermic height to H1 and setting endothermic height of a 
place low 10 ** to H2 from TP, it can obtain by setting a value of H2/H1 to 0.6-1 .5. H2/H1 becomes 

http://www4.ipdl.inpit.go.jp/...2F%2F%2F&N0551=00010000000000000000&N0550=1 1 1 1 1 1101 1 1 1 1 1001000&N0580=0[2008/12/04 17:59:57] 



JP,06-258868,A [DETAILED DESCRIPTION] 
• # 

distribution in a constituent of this invention of a polypropylene regin (1) is bad, and poor [ the 
mobility of a toner ] easily by less than 0.6. When surpassing 1 .5, the mold-release characteristic of a 
toner becomes insufficient. [001 9]A value of H2/H1 becomes so large that a weight ratio of a 
polypropylene regin which constitutes a graft polymer (2) to a polypropylene regin (1) is high, a 
weight ratio [ as opposed to / in order to set a value of H2/H1 to 0.6-1.5 / a polypropylene regin (1) ] 
of a polypropylene regin which constitutes a graft polymer (2) - usually - 0.1-3.0 - it chooses 
between 0.3-2.0 preferably. 

[0020] When a process of a resin composition of this invention is illustrated, first a polypropylene 
regin (1), for example Toluene, After making it distribute in solvents, such as xylene, and heating at 
100 ** - 200 **, styrene system monomer (A) independence or (A), an acrylic system monomer (B), and 
necessity - other vinyl monomers (C) - a peroxide system initiator (4) (benzoyl peroxide.) Ditertiary- 
butyl peroxide, A solution of a polymer mixture which consists of a graft polymer (2) which has the 
structure in which a styrene (meta) acrylic polymer chain carried out the graft to (1), and styrene 
(meta) acrylic resin is obtained by performing a dropping polymerization with tertiary butylperoxy 
benzoate etc. 

[0021]Quantity of a peroxide system initiator (4) used in order to compound a solution of the above- 
mentioned polymer mixture is usually 0.5 to 5 % of the weight preferably 0.2 to 10% of the weight 
based on weight of a generated polymer mixture. 

[0022]Molecular weights of THF extractives of a generated polymer mixture are 5,000-200,000 in 
weight average molecular weight. A graft polymer can be classified by drying precipitation obtained 
by dissolving a polymer mixture in 5-times the amount toluene by weight to a polymer mixture, and 
dropping extractives into 10-times the amount acetone to toluene. Usually, based on weight of a 
polymer mixture, 2 to 60% of the weight of a graft polymer is obtained. An endothermic peak 
appears in 125-150 ** in heat-of-fusion measurement by DSC of a polymer mixture. 
[0023]A resin composition of this invention can be obtained by mixing further a polypropylene regin 
(1) and styrene (meta) acrylic resin compounded separately in a solution of a polymer mixture 
obtained above, and distilling out a solvent. 

[0024]Styrene system monomer (A) same with having used for weight average molecular weight 
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being usually 200,000-1 million, and styrene (meta) acrylic resin compounded separately creating said 
graft polymer (2), Other same vinyl monomers (C) can be obtained by polymerizing by same (meta) 
acrylic system monomer (B) and necessity using a polymerization initiator by arbitrary methods, such 
as solution polymerization, mass polymerization, suspension polymerization, and an emulsion 
polymerization. A content in a resin composition of styrene (meta) acrylic resin compounded 
separately is usually 10 to 40 % of the weight preferably five to 50% of the weight. 
[0025]Thus, a weight percentage of each ingredient which constitutes an obtained resin composition, 
In propylene resin (1), a graft polymer (2) 0.5 to 10.0% 1 to 50%, Styrene (meta) acrylic resin (3) is 40 
to 98% (quantity which added styrene (meta) acrylic resin compounded separately to styrene (meta) 
acrylic resin simultaneously generated at the time of graft polymerization). 
[0026]Tg of a constituent of this invention is usually 40 **<=Tg<=70 **, and is 50 **<=Tg<=65 ** 
preferably. Preservability fails [ Tg ] at less than 40 ** and, in Tg, MF becomes high above 70 **. (A), (B) 
which constitute a kind of other vinyl monomers (C) and a ratio which are applied by a styrene 
monomer (A), an acrylic monomer (B), and necessity of using when carrying out the graft 
polymerization of the Tg, and styrene (meta) acrylic resin added separately, It can adjust by a kind 
and a ratio of (C) as occasion demands. 

[0027]A number average molecular weight (Mn) measured by GPC of a constituent of this invention 
2,000-20,000, Weight average molecular weight (Mw) is 50,000-500,000, and molecular weight 
distribution. In view of balance of HO and MF [which are displayed by a ratio (Mw/Mn) of weight 
average molecular weight and a number average molecular weight], it is [ 20 or more ] preferred that 
it is 30 especially or more. A molecular weight and molecular weight distribution can be adjusted 
with polymerization conditions, such as polymerization temperature at the time of obtaining a 
polymer mixture which consists of the above (2) and (3), and quantity of an initiator (4), or a 
molecular weight and an addition of styrene (meta) acrylic resin which are added separately. 
[0028]ln a constituent of this invention, (1) is usually distributing in 0.05-themicro [ 5.0 ] state with 
mean particle diameter. This mean particle diameter is observable with an electron microscope 
photograph. When mean particle diameter is less than O.OSmicro, the mold-release characteristic of a 
toner worsens, and in exceeding 5.0 micro, the mobility of a toner worsens and it becomes easy to 
wake up image quality defects, such as a white omission. 
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[0029]To a constituent of this invention, polyethylene system resin, polyester system resin, polyamide 
system resin, etc. may be added as occasion demands for improvement in pigment dispersibility of a 
toner, or superiors for fixability. 

[0030]When a formula of an electro photography toner using a resin composition of this invention is 
illustrated, based on toner weight, a resin composition of this invention usually 50 to 95%, publicly 
known coloring material (carbon black, iron black, benzidine yellow, and Quinacridone.) What 5 to 
10% and magnetic powder (compounds, such as powder of ferromagnetic metal, such as iron, cobalt, 
and nickel, or magnetite, hematite, and a ferrite) usually contain respectively 0 to 50% in rhodamine 
B, phthalocyanine, etc. is mentioned. 

[0031]ln order to heighten a release effect further as an ingredient of a toner, less than 5% of low- 
molecular-weight polyolefine may be added. Various additive agents [electrification regulators (metal 
complex, Nigrosine, etc.), lubricant (polytetrafluoroethylene, fatty acid, its metal salt, or amide), etc.] 
can be included. Quantity of these additive agents is usually 0 to 5% based on toner weight. 
[0032]lf a process of an electro photography toner is illustrated, after carrying out the dry type blend 
of each above-mentioned ingredient, melt kneading is carried out, coarse grinding is carried out after 
that, it microatomizes using a jet pulverizer etc. eventually, and a toner is obtained by classifying 
further and considering it as a particle with a particle diameter of 5-20 microns. The obtained toner 
can also add hydrophobic colloidal silica impalpable powder if needed for fluid improvement 
[0033]lt is mixed with carrier particles, such as iron powder, a glass bead, nickel powder, and a ferrite, 
if needed, and said electro photography toner is used as a developer of an electric latent image. 
[0034]As a method established although base materials (paper, polyester film, etc.) are established 
and it is used for them, said electro photography toner can apply a publicly known hot calender roll 
fixing method. 
[0035] 

[Example]Although an example explains this invention further below, thereby, this invention is not 
limited. Each part expresses a weight section among an example. The passage of the following [ 
measuring condition / of the heat of fusion by DSC ], Device : PerkinElmer make 7 Series Thermal 
Analysis System measuring condition : The amount of samples according to JIS K 71 22 : 20 mg of the 
conditions of the determination of molecular weight by GPC are as follows again. 
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Device : Product HLCmade from Oriental soda-802A column : TSK gel GMH6 Two (product made from 
Oriental soda) 

Measurement temperature : 40 ** sample solution : 0.5% of the weight of THF solution solution 
injection rate : 200microl sensing device : A refractive index detector, in addition a molecular weight 
calibration curve are created using standard polystyrene. 

[0036]the application-of-pressure reactor made from stainless steel of Example 1 2L - polypropylene 
regin {Mitsuhiro of 400 copies of xylene, and 145 ** of softening temperatures - Transformation - 
make - after supplying screw call 660PJ15 copy and carrying out the nitrogen purge of the inside of a 
container enough, temperature up is carried out to 1 70 ** under sealing. At this temperature, 800 
copies of styrene, 1 20 copies of n-butyl acrylate, 80 copies of methylmetaacrylates, The mixed liquor 
of ten copies of di-t-butyl peroxide was dropped over 4 hours, it held at 1 70 more ** for 1 hour, and 
the xylene solution of the graft polymer and the styrene (meta) acrylic resin mixture was obtained. 
The weight average molecular weight of the THF extractives of the generated polymer mixture is 
1 1,000. 300 copies of resin (referred to as A-1.) of the weight average molecular weight 600,000 which 
used di-tertiary-butyl peroxy HEKISAHAIDORO terephthalate of five copies for 980 copies of solutions 
of the obtained polymer mixture, carried out suspension polymerization of 800 copies of styrene, and 
200 copies of n-butyl acrylate to them, and obtained them separately in them, After adding 30 copies 
of polypropylene regins (screw call 660P) of 145 ** of softening temperatures and heating under 
xylene flowing back for 4 hours, xylene was distilled off and the resin composition R-1 of this 
invention was obtained. Tg of the resin composition R-1 is 62 **, a number average molecular weight 
is 5000 and weight average molecular weight is 150,000. When heat-of-fusion measurement by DSC 
was performed about the resin composition R-1, the temperature of the endothermic peak was 141 
** and the ratio (H2/H1) of the amount peak height of endothermics (H2) in 131 ** to endothermic 
peak height (H1) was 0.8 ( drawing 1) . When R-1 was observed with the electron microscope, a 
polypropylene regin (screw call 660P) is the mean particle diameter of about 0.5 micro. It was 
distributing (drawing 2). 

[0037]the reaction vessel made from stainless steel of Example 22L - polypropylene regin {Mitsuhiro 
of 500 copies of toluene, and 152 ** of softening temperatures - Transformation - make screw call 
550P}20 copy is supplied, temperature up is carried out to 110** under ordinary pressure, and 
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toluene is refluxed. The mixed liquor of 830 copies of styrene, 170 copies of 2-ethylhexyl acrylate, 5.0 
copies of divinylbenzenes, and ten copies of benzoyl peroxide was dropped over 2 hours, it held at 
the temperature further for 1 hour, and the toluene solution of the graft polymer and the styrene 
acrylic resin mixture was obtained. The weight average molecular weight of the THF extractives of the 
generated polymer mixture was 150,000. After adding 30 copies of polypropylene regins (screw call 
550P) of 1 52 ** of softening temperatures, and 1 00 copies of styrene acrylic resin (A-1 ) of the example 
1 statement to 1480 copies of obtained toluene solutions and dissolving in them, toluene was 
distilled out and the resin composition R-2 of this invention was obtained. Tg of the resin 
composition R-2 is 62 **, a number average molecular weight is 9,000 and weight average molecular 
weight is 250,000. When DSC measurement was performed about the resin composition R-2, the 
temperature from which an endothermic peak serves as the maximum was 146 **, and the ratio 
(H2/H1) of the amount peak height of endothermics (H2) in 136 ** to endothermic peak height (H1) 
was 0.7. When R-2 was observed with the electron microscope, a release agent (screw call 550P) is 
the mean particle diameter of about 1.0 micro. It was distributing. 

[0038]After supplying 400 copies of xylene, and 20 copies of polypropylene regins (screw call 550P) of 
152 ** of softening temperatures to the application-of-pressure reactor made from stainless steel of 
Example 32L and carrying out the nitrogen purge of the inside of a container enough, temperature 
up is carried out to 1 70 ** under sealing. 900 copies of styrene, 1 00 copies of n-butyl acrylate, and the 
mixed liquor of 15 copies of di-t-butyl peroxide were dropped over 4 hours at this temperature, it 
held at 1 70 more ** for 1 hour, and the xylene solution of the graft polymer and the styrene acrylic 
resin mixture was obtained. The weight average molecular weight of the THF extractives of the 
polymer mixture generated at this time is 8,000. After adding 300 copies of styrene acrylic resin (A-1) 
given in Example 1, and 30 copies of polypropylene system release agents (screw call 550P) of 152 ** 
of softening temperatures to 980 copies of obtained xylene solutions and heating under xylene 
flowing back for 4 hours, xylene was distilled off and the resin composition R-3 of this invention was 
obtained. Tg of the resin composition R-3 is 59 **, a number average molecular weight is 4,000 and 
weight average molecular weight is 140,000. When heat-of-fusion measurement by DSC was 
performed about the resin composition R-3, the temperature of the endothermic peak was 146 ** 
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and the ratio (H2/H1) of the amount peak height of endothermics (H2) in 136 ** to endothermic peak 
height (H1) was 0.7, When R-3 was observed with the electron microscope, the screw call 550P is the 
mean particle diameter of about 1.0 micro. It was distributing. 

[0039]After supplying 400 copies of xylene to the application-of-pressure reactor made from stainless 
steel of the comparative example 12L and carrying out the nitrogen purge of the inside of a container 
enough, temperature up is carried out to 1 70 ** under sealing. 900 copies of styrene, 1 00 copies of n- 
butyl acrylate, and the mixed liquor of 15 copies of di-t-butyl peroxide were dropped over 4 hours at 
this temperature, it held at 170 more ** for 1 hour, and the xylene solution of styrene acrylic resin 
was obtained. The weight average molecular weight of the THF extractives of the resin generated at 
this time is 8,000. After adding 300 copies of styrene acrylic resin (A-1) given in Example 1, and 40 
copies of polypropylene regins (screw call 660P) of 145 ** of softening temperatures to 980 copies of 
obtained resin solutions and heating under xylene flowing back for 4 hours, xylene was distilled off 
and the resin composition R-4 was obtained. Tg of the resin composition R-4 is 62 **, a number 
average molecular weight is 4,000 and weight average molecular weight is 150,000. When the heat of 
fusion by DSC was measured about the resin composition R-4, the temperature of the endothermic 
peak was 140** and the ratio (H2/H1)ofthe amount peak height of endothermics (H2) in 130** to 
endothermic peak height (HI) was 0.4. When R-4 was observed with the electron microscope, a 
release agent (screw call 660P) is the mean particle diameter of about 8 micro. It was distributing 
(drawing 3). 

[0040]After supplying 400 copies of xylene, and 40 copies of polypropylene regins (screw call 660P) of 
145 ** of softening temperatures to the application-of-pressure reactor made from stainless steel of 
the comparative example 22L and carrying out the nitrogen purge of the inside of a container 
enough, temperature up is carried out to 1 70 ** under sealing. 900 copies of styrene, 1 00 copies of n- 
butyl acrylate, and the mixed liquor of 15 copies of di-t-butyl peroxide were dropped over 4 hours at 
this temperature, it held at 170 more ** for 1 hour, and the xylene solution of the graft polymer and 
the styrene acrylic resin mixture was obtained. The weight average molecular weight of the THF 
extractives of the polymer generated at this time is 8,000. After adding 300 copies of styrene acrylic 
binders (A-1) given in Example 1 to 980 copies of obtained polymer solutions and heating under 
xylene flowing back for 4 hours, xylene was distilled off and the resin composition R-5 was obtained. 
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Tg of the resin composition R-5 is 62 **, a number average molecular weight is 4,000 and weight 
average molecular weight is 150,000. When the heat of fusion by DSC was measured about the resin 
composition R-5, the temperature which shows an endothermic peak was not for 140-160 ** but 131 
**. When R-5 was observed with the electron microscope, the polypropylene regin (screw call 660P) 
was distributing with the mean particle diameter of about 0.02 micro. 

[0041 ]91 copies of each of the one to example 1-3 of use, and example of comparison use 2 resin 
composition R-1 to R-5 - carbon black {MAI 00 by Mitsubishi Kasei Corp.} - seven copies, And after 
mixing homogenously two copies of electrification regulators (product SUPIRON black TRH made 
from the Hodogaya chemicals), kneading and a cooling thing were pulverized with the jet pulverizer 
with the twin screw extruder with an internal temperature of 150 **, it classified with the dispersion 
separator, and the toner T-1 to T-5 with a mean particle diameter of 12 micro was obtained. 
[0042]The {EFV 200/300, and Nippon Flour Mills Co., Ltd. make} made from ferrite carrier 97 copy was 
mixed homogenously to three copies of each of the one to example 1 -3 of examination, and example 
of comparative study 2 toner T-1 to T-5, and the fixing test was done using the commercial copying 
machine {BD-7720 by Toshiba Corp.}. Fluid evaluation was performed with the powder tester about 
T-1 to T-5. A test result is as having been shown in Table 1. 
[0043] 
[Table 1] 
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Notes 

MFT; A toner. Heat roll temperature HOT when cold offset is carried out; Heat roll temperature 
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mobility when a toner carries out hot offset; the fluidity index was measured and evaluated using the 
powder tester by Hosokawa Micron CORP. 

E Less than [ more than more than fluidity-index 80G fluidity-index 70 80 ] P It turns out that the 
toner obtained from the result of the less than [ fluidity-index 70 ] above with the resin composition 
of this invention excels [ width / fixing temperature ] in mobility widely compared with the 
conventional toner. 
[0044] 

[Effect of the lnvention]Since fixing temperature width is wide by using the resin composition of this 
invention for the toner for electro photography and mobility is good, it can be considered as the 
toner which does not generate troubles, such as generating of a white omission, and a fall of image 
concentration, even if it performs a continuation copy.Since the release agent is already uniformly 
distributed when creating a toner using the constituent of this invention, the good toner of image 
quality can be obtained easily. 



[Translation done.] 
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* NOTICES * ' 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** S hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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